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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/02501 



I. Basis of th r p rt 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 



3-15 
1,2 



as originally filed 
as received on 



02/07/2001 with letter of 



26/06/2001 



Claims, No.: 

1-32 



as received on 



02/07/2001 with letter of 



26/06/2001 



Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to ihis Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 



□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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International application No. PCT/G BOO/02501 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 3, 5, 8-9, 1 3-1 4, 1 6-1 7, 20-27 and 31 -32 

No: Claims 1, 2, 4, 6, 7, 10-12, 15, 18, 19, 24 and 28-30 

Inventive step (IS) Yes: Claims 

No: Claims 1-32 

Industrial applicability (I A) Yes: Claims 1-32 

No: Claims 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R ItemV 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: WO-A-98 56506 
D2: WO-A-98 17391 
D3: EP-A-0 916 397 
D4: GB-A-2 291 820 
D5: WO-A-99 24160 

2. D1-D5 disclose devices for holding vessels which comprise holding means with 
openings, connecting means and reactor vessels. These devices are used in a 
variety of processes, such as chemical synthesis. 

The disclosed devices also include connection means located in recesses (e.g. 
gaskets or O-rings) which form leak-tight seals. In D1 , such a seal is produced by 
placing a support plate over the multiple-vessel holding means (see, for example, 
figures 1 and 3). In D2-D4, the connections means (e.g. O-rings) are not placed 
between a support plate and a holding means, but located withing the holding means 
(D2, figure 2, reference 34; D3, figure 2, reference 33; D4, figure 2c, reference 12). 

The reactors vessels are disclosed as being made out of glass and the devices can 
carry out heating, mixing and cooling processes. D1 further discloses a support 
plate, cover means and manifolds. D3 discloses cover means, as well as, relief 
valves, manifolds, condensing means and stirrer means. (D1: abstract, page 1, lines 

21- 26, page 10, line 31 to page 13, line 20, page 14, lines 10-13, figures 1, 3, 7, 17; 
D2: abstract, page 1 , lines 2-6, page 6, line 28 to page 7, line 13, page 8, line 1 to 
page 9, line 33, page 13, lines 1-36, page 18, lines 4-16, figures 1, 2, 5, 7; D3: 
abstract, page 1 , lines 5-7 and 47-50, page 4 line 28 to page 5, line 56, page 6, lines 

22- 25, page 7, lines 13-20, page 8, lines 2-17, figures 2, 3, 6, 8; D4 abstract, page 
1, lines 5-20, page 2, lines 1-22, figures;. D5: abstract, page 1, lines 4-12, page 3, 
lines 10-19, page 9, line 10 to page 10, line 27, figure 2). 
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Therefore, the subject-matter of independent claims 1 and 24 as well as the subject- 
matter of dependent claims 2, 4, 6, 7, 10-12, 15, 18, 19, 28-30 is not novel and does 
not fulfill the requirements of article 33(2) PCT. 

3. The additional features contained in claims 3, 5, 8-9, 13-14, 16-17, 20-27 and 31-32 
are novel and fulfill the requirements of article 33(2) PCT. However, such features 
are banal and would be normal design options for the skilled man in the art. 

Therefore, the subject-matter of claims 3, 5, 8-9, 1 3-14, 1 6-1 7, 20-27 and 31 -32 does 
not involve an inventive step and does not fulfill the requirements of article 33(3) 
EPC. 

4. The applicant's attention is drawn to the fact that according to claim 1 (and the 
description) the connection means can be on or in the holding means. Designs in 
which the connection means is placed within the holding means are used in the cited 
documents. It seems that the devices according to these documents show all the 
technical effects of the claimed device, i.e. sealage, resistance and minimum amount 
of parts, so that no technical object is solved. 

Re Item VIII 

Certain observations on the international application 

1. The subject-matter of claims 4, 7, 18 and 21-23 does not seem to be supported by 
the description (article 6 PCT). 
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REACTOR VESSEL ARRAY 



The present, invention is related to a reactor vessel array in 
which a number of (different) physical and/or chemical operations can 
be performed, either simultaneously or sequentially. 

The desire to perform a multitude of operations in a short time 
is well known to those skilled in the art and a number of systems 
have been proposed, some of which are commercially available, to 
decrease the time in which, and possibly the size or scale on which, 
physical and/or chemical operations have to be performed. 
Reference is made, for instance, to the CombiTec System introduced by 
Argonaut Technologies in which use is made of the so-called Reactor 
Cassette. 

One of the problems still remaining in this rapidly-growing 
area of technology is how to carry out operations either at elevated 
temperature and/or elevated pressure and/or which require the 
handling of reactive components, possibly also at elevated 
temperatures and/or pressures. It has already been proposed in 
W098/36826 (Sinvent AS) to use multi-autoclaves for the combinatorial 
synthesis of zeolites and other materials. The proposed system uses a 
central block containing a number of separated chambers provided with 
top and bottom plates and closing mechanisms which can be integrated 
with the central block. 

WO-A-98/56 506 relates to systems and methods for parallel 
synthesis of compounds . 

WO-A-98/17 391 describes a vessel handling system useful for 
combinatorial chemistry . 

EP-A-0 916 397 discloses an apparatus and method used in 
multiple, simultaneous synthesis of general compounds. 

GB-A-2 291 820 describes a gripping apparatus based on loop of 
pressure modified tubing. ; 

WO-A-99/24 160 relates to a device for holding reaction vessels 
which can be thermally adjusted and agitated. 

Despite all efforts thus far, there is still much room for 
improvement, in particular with respect to the limited flexibility of 
the current systems. Also, further developments to increase the 
multi-functionality of such multi-reactor systems could well 
contribute to improved performance. 
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It has now been found that excellent results are obtained when using 
an improved apparatus as described hereinbelow. The present invention 
is an apparatus for performing physical and/or chemical operations 
comprising holding means provided with openings for an array of 
5 reactor vessels; reactor vessels positioned totally or partly within 
the openings, and connection means capable of connecting the reactor 
vessels and the holding means, which connection means are located on 
or in the holding means at the openings in which the reactor vessels 
are positioned, wherein the connection means are reinforced by the 
10 presence of a support plate containing openings having diameters 

substantially matching the diameters of the openings in tlie holding 
means and being removably fitted to the holding means . 

In this basic concept, an array of any number of reactor 
15 vessels, e.g. 4, 6, 12, 24 or even 100 or more, can be held in 
position and subjected to any number of physical and/or chemical 
operations which are normally carried out in single reactor vessels. 
The reactor vessels can have any length provided they can be held in 
place in the holding means . Since the available reactor volume is of 
20 great importance it is one of the advantages of the present apparatus 
that the reactors can also be longer than the height of the holding 
means carrying the openings encompassing the reactor vessels. The 
vessels can be shorter, equal to or longer than the height of the 
holding means. Preference is given to reactor vessels protruding 
25 through the bottom of the holding means as this allows maximum 

flexibility in reactor volume which is highly desirable in short- 
time, multiple operations. The length of the reactor vessels is 
determined to some , 
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CLAIMS 



1. An apparatus for performing physical and/or chemical 

operations comprising: 

holding means (3) provided with openings (2) for an array of 
reactor vessels (1); 

reactor vessels (1) positioned totally or partly within the 
openings (2); and 

connection means (5) capable of connecting the reactor vessels 
(1) and the holding means (3),' which connection means (5) are located 
on or in the holding means (3) surrounding the openings (2) in which 
the reactor vessels (1) are positioned, wherein the connection means 
(5) are reinforced by the presence of a support plate (6) containing 
openings (8) having diameters substantially matching the diameters of 
the openings (2) in the holding means (3) and being removably fitted 
to the holding means (3) . 

2. An apparatus according to claim 1, in which the connection 
means (5) are located in recesses (4) located in or at the surface of 
the holding means (3) . 

3. An apparatus according to claim 1 or 2, in which the recesses 
(4) are tapered in the direction of the openings (2) . 

4. An apparatus according to any one of claims 1 to 3, in which 
the connection means (5) are, gaskets composed of compressible 
materials . 

5. An apparatus according to claim 4, in which the connection 
means (5) are in the form of 0-shaped rings. 

6. An apparatus according to one or more of claims 1-5 in which 
the openings (8) of the support plate (6) match the openings (2) of 
the holding means (3) and are provided with notches and/or holes to 
reduce its weight. 

7. An apparatus according to any one of claims 1-6, in which the 
connection means (5) are in the form of gaskets which together with a 
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cover means (10) for the array of reactor vessels (1) are capable of 
creating a leak-tight seal when the cover means (10) is removably 
fitted to the holding means (3) . 

• 

8. An apparatus according to claim 7, in which the gaskets (5) are 
in the form of 0-rings which, together with a cover means (10) for an 
array of cylindrical reactor vessels (1) , are capable of creating a 
leak-tight seal when the cover means (10) is removably fitted to the 
holding means (3) - 

9. An apparatus according to claim 7, in which the cover means 
(10) comprises a solid plate on top of the surface of the holding 

means (3) . 

10. An apparatus according to claim 9, in which the cover means 
(10) comprises a plate matching the openings (2) of the holding means 
(3) whilst the openings (11) of the cover means (10) are closed with 

permeable material (9) . 

11. An apparatus according to claim 7, in which the cover means 
(10) is composed of a solid plate having openings (11) matching at 

most the diameters of the openings (2) of the holding means (3) 
whilst septa (9) covering the tops of the reactor vessels (1) are 
present between the surface of the holding means (3) and said cover 
means (10) . 

12. An apparatus according to claim 7, in which the cover means 
(10) comprises a plate having openings (11) having diameters matching 
at most the diameters of the openings (2) of the holding means (3), 
the openings being provided with pressure relief valves (13) . 

13. An apparatus according to claim 7, in which the cover means 
(10) comprises a plate having openings (11) having diameters of at 
most the diameters .of the openings (2) of the holding means (3), the 
openings being provided with condensing means. 

14. An apparatus according to claim 7, in which the cover means 
(10) comprises a plate having openings (11) having diameters matching 
at most the diameters of the openings (2) of the holding means (3), 
the openings being provided with filtration means. 
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15- An apparatus according to claim 7, in which the cover means 
(10) comprises a plate having openings (11) having diameters matching 
at most the diameters of the openings (2) of the holding means (3) , 
the openings being provided with manifolds. 

16. An apparatus according to claim 7 , in which the cover means 
(10) comprises a plate having openings (11) having diameters matching 

the openings (2) of the holding means (3) , the openings being 

provided with stirrer means . 

17. An apparatus according to claim 16, in which, the stirrer means 
are provided with shafts allowing them to be operated by a central 
motor. 

18. An apparatus according to any of the preceding claims, in which 
the reactor vessels (1) are made of glass or steel. 

19. An apparatus according to claim 18, in which the bottoms of the 
reactor vessels (1) protrude through the bottom of the holding means 
(3) . . 

20. An apparatus according to any one of the preceding claims, in 
which the holding means (3) are made of steel. 

21. An apparatus according to claim 5 or 6, in which the support 
plate (6) is made of the same material as the holding means (3) . 

22. An apparatus according to any one of claims 7-21, in which the 
cover means (10) is made of the same material as the holding means 
(3) . 

23. An apparatus according to claim 22, in which the support plate 
(6) or the cover means (10) are made of the same material as the 
holding means (3) ."■ 

24. A process for performing physical and/or chemical operations in 
which use is made of an apparatus according to any one of the 
preceding claims. 
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25. A process according to claim 24, in which a mixing operation is 
performed in which use is made of an orbital shaker. 

26. . A process according to claim 25, in which use is made of rod- 
shaped stirrers present in the reaction vessels (1) during mixing. 

27. A process according to claim 24, in which a mixing operation is 
performed in which use is made of ultrasound to initiate and maintain 
mixing. 

28. A process according to ci'aim 24, in which a heating operation 
is performed. 

29. A process according to claim 28, in which the heating operation 
is performed together with a mixing operation. 

30. A process according to claim 29, in which a cooling operation 
is performed. 

31. A process according to claim 24, in which a centrifugal 
operation is performed. 

32. A process according to claim 24, in which an evaporation 
operation is performed. 
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This written opinion is the first drawn up by this International Preliminary Examining Authority. 
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IV 
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citations and explanations supporting such statement 



The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, 
request this Authority to grant an extension, see Rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also: For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 25/1 0/2001 . 
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I. Basis of the opinion 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this opinion as "originally filed"): 

Description, pages: 

1-15 as originally filed 



Claims, No.: 
1-34 

Drawings, sheets: 

1/3-3/3 



as originally filed 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

) 3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Claims 1-9,11-14,1 6-20, 25, 27, 29-31 , 34 

Inventive step (IS) Claims 1-34 

Industrial applicability (IA) Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
s e separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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R It mV 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 



D1: WO-A-98 56506 

D2: WO-A-98 17391 

D3: EP-A-0 916 397 

D4: GB-A-2 291 820 

) D5: WO-A-99 24160 



2. D1-D5 disclose devices for holding vessels which comprise holding means with 
openings, connecting means and reactor vessels. These devices are used in a 
variety of processes, such as chemical synthesis. The disclosed devices also include 
connection means located in recesses (e.g. gaskets or O-rings) which form leak-tight 
seals. The reactors vessels are disclosed as being made out of glass and the 
devices can carry out heating, mixing and cooling processes. D1 further discloses 
a support plate, cover means and manifolds. D3 discloses cover means, as well as, 
relief valves, manifolds, condensing means and stirrer means. (D1: abstract, page 
1, lines 21-26, page 10, line 31 to page 13, line 20, page 14, lines 10-13, figures 1, 
3, 7, 17; D2: abstract, page 1 , lines 2-6, page 6, line 28 to page 7, line 13, page 8, 
line 1 to page 9, line 33, page 13, lines 1-36, page 18, lines 4-16, figures 1, 2, 5, 7; 
D3: abstract, page 1 , lines 5-7 and 47-50, page 4 line 28 to page 5, line 56, page 6, 
lines 22-25, page 7, lines 13-20, page 8, lines 2-17, figures 2, 3, 6, 8; D4 abstract, 
page 1, lines 5-20, page 2, lines 1-22, figures; D5: abstract, page 1 , lines 4-12, page 
3, lines 10-19, page 9, line 10 to page 10, line 27, figure 2). 

Therefore, the subject-matter of independent claims 1 , 25 and 34 as well as the 
subject-matter of dependent claims 2-9, 11-14, 16-20, 27, 29-31 is not novel and 
does not fulfill the requirements of article 33(2) PCT. 

3. The additional features contained in claims 10, 15, 21-24, 26, 28, 32, 33 are novel 
and fulfill the requirements of article 33(2) PCT. However, such features are banal 
and would be normal design options for the skilled man in the art. 
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Therefore, the subject-matter of claims 10, 15, 21-24, 26, 28, 32, 33 does not involve 
an inventive step and does not fulfill the requirements of article 33(3) EPC. 

4. The applicant should indicate in the letter of reply the difference of the subject-matter 
of any new claim vis-a-vis the state of the art and the significance thereof towards the 
requirement of inventive step . In this connection, the problem to be solved should 
be clearly stated, as well as the specific features of its solution and why the solution 
is deemed to be inventive. 

Re Item VII 

) Certain defects in the international application 

1. Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art 
disclosed in the documents D1-D5 is not mentioned in the description, nor are these 
documents identified therein. 

Re Item VIII 

Certain observations on the international application 

1 . The subject-matter of claims 4, 8, 19, 22-24 and 34 does not seem to be supported 
by the description (article 6 PCT). 

) 
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